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Disclaimer

The authors, their employers, distributors, reviewers, agents and/or representatives make no claim that the
information presented in this publication is inclusive of all education materials that are relevant to
aquaculture education.  Further, inclusion of aquaculture education materials in this publication does not
imply any recommendation, approval or any other type of endorsement by the authors, their employers,
distributors, reviewers, agents and/or representatives. Any comments made in this publication are solely the
opinion of the authors who make no representation as to the effectiveness of the material contained herein
and do not necessarily reflect the views of the U.S. Department of Agriculture, the Northeastern Regional
Aquaculture Center, or the University of Massachusetts.  This Aquaculture Curricula Resource Guide was
designed and developed as an educational guide intended to provide an overview and summary of materials
that have been identified through voluntary responses to a survey.  Users of this guide agree that the
authors, their employers, distributors, reviewers, agents and/or representatives shall have no liability or
responsibility to anyone whatsoever with respect to errors, omissions, arrangements, or purchases that may
result from information (or the lack thereof) presented by the Aquaculture Curricula Resource Guide, or
for any loss or damage caused or alleged to have been caused directly or indirectly by such information.
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Executive Summary

A number of elementary, secondary and post secondary science education programs have
demonstrated that educational experiences are enhanced when aquaculture is
incorporated into the instructional program.  Whether teaching about aquaculture or with
aquaculture, its hands-on, real-life nature positively impacts student enthusiasm and
willingness to actively participate in classroom activities.   A variety of aquaculture
curricula exist and are used by educators nationally to facilitate the integration of
aquaculture into their classrooms.  Selection of an aquaculture curriculum appropriate for
a specific program can be daunting, particularly for the novice educator with limited time
and familiarity of available resources.  The purpose of this Aquaculture Curricula
Resource Guide is to inform educators about aquaculture curricula and instructional
materials.

Information about aquaculture curricula used in the classroom and its availability was
obtained from responses to a survey that was mailed to 359 extension contacts, educators
and institutions. Forty-nine respondents identified 25 distinct educational materials and
curricula resources.

To determine which of the identified materials could be considered a curriculum and
appropriate for this project, a definition of “aquaculture curriculum” was developed:

A specific set of commercially available instructional materials that are
systematically organized, covering the breadth of aquaculture, including
background information, student learning activities and some form of
assessment.

Using this definition, 13 of the 25 materials identified by survey respondents were
categorized as curriculum.  A team read and evaluated each curriculum for five
categories; Coverage and Quality, Organization and Structure, Format and Readability,
Assessment, and Teacher Resources.

The Aquaculture Curricula Resource Guide reports survey results, evaluations and
specific comments for each reviewed curriculum. Additional aquaculture educational
resources identified by survey respondents but failed to meet the definition of an
aquaculture curriculum were not evaluated.  They are included in the appendices as
additional aquaculture educational materials.
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Introduction

The Aquaculture Curricula Resource Guide was developed to identify existing
commonly used aquaculture instructional materials for educators interested in integrating
aquaculture into existing programs or in establishing new aquaculture education
programs.  The primary objectives of the project were as follows:

1. Identify, review and describe existing aquaculture curricula developed for a variety
of educational levels.

2. Synthesize summaries of surveyed curricula and catalog these according to target
audience, content, source and utility.

3. Provide educators with a comprehensive aquaculture curricula resource guide to
enhance aquaculture education efforts.

4. Increase public awareness and enhance aquaculture education endeavors, thereby
improving conditions for sustainable development of the aquatic farming industry in
the Northeastern United States and elsewhere.

In the Northeastern United States, local economies have been severely impacted by the
lingering fisheries crisis and waning agricultural industries. Cultivation of aquatic
organisms has been recognized as a means to replace some of the lost employment
opportunities, allowing diversification of existing agricultural and fisheries enterprises
and providing a supplemental source of fish and other seafood.  Additionally, and
perhaps as important as teaching about aquaculture through training programs and
workshops, teaching with aquaculture has provided educators with a new tool that has
utility across disciplines.  With this recognition it has become increasingly important to
establish education programs that expose students to the science and technology of
aquaculture, provide training to obtain vocational skills and serve as a vehicle for
education of the general public and governmental education.  To that end numerous
studies and state aquaculture development plans have identified the need for aquaculture
education and training opportunities at various levels.  For example, Volk (1986)
encouraged the introduction of aquaculture education programs at all levels of public
schools as an important component to the efficient utilization of Connecticut’s aquatic
resources.  Massachusetts Coastal Zone Management (1995) put forward three
recommendations regarding education needs of the Commonwealth. These included
establishment of a curriculum grants program for secondary schools, allocation of funds
for aquaculture training and appropriation of new funding for degree programs in
aquaculture.  The Maine Coastal Program State Planning Office (1990) identified the lack
of production and technology information and an absence of training programs among the
impediments to aquaculture development in Maine. The Virginia Aquaculture Plan
(Newton 1995) recommended that aquaculture education programs be developed and
expanded and that aquaculture subject matter should be included in secondary and post
secondary curricula.

The introduction of new material, concepts and topics within an educational setting is a
labor-intensive effort, particularly if resource materials are scattered and difficult to
access. This Aquaculture Curricula Resource Guide provides a comprehensive, although
not exhaustive, list and description of curricula that are commercially available and have
been utilized by aquaculture educators.  The document provides an assessment of the
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content and utility of these aquaculture curricula and the work undertaken to complete
this project in the following sections and appendices.

How to Use the Aquaculture Curricula Resource Guide offers an example of how the
information in this publication can be used to identify and obtain aquaculture curriculum
and/or educational resource material.

Methods provides details regarding the work done to complete the Aquaculture Curricula
Resource Guide including the development of a definition for “aquaculture curriculum”,
the identification, selection and analysis of curricula reviewed by this project.

Findings includes a summary (Table 1) and one-page profiles for each curricula
reviewed.  The profiles provide a “thumbnail” reference to the evaluation assessment
with regard to five evaluation categories from a curriculum analysis worksheet and
comments that provide greater details about each curriculum.

Conclusion and References provide concluding remarks and a bibliography for the
references cited within this document.

Appendices (A – E) present details about other aquaculture educational materials and
methods used to identify and describe the aquaculture curricula reviewed by the
Aquaculture Curricula Resource Guide.  Included are additional aquaculture education
materials identified, but not evaluated by this project, the letter and survey form used to
collect information about currently used aquaculture curricula, the work sheet used for
curriculum analysis, detailed information on the aquaculture curricula evaluated and
individual assessments for each aquaculture curricula evaluated.
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How to Use the Aquaculture Curricula Resource Guide

Designed to aid educators in their selection of aquaculture resources for use in their
classrooms, the Aquaculture Curricula Resource Guide reviews 13 commercially
available curricula. Educators contemplating instruction of an aquaculture course or
incorporation of aquaculture as a teaching supplement into an existing course are
encouraged to examine the entire Aquaculture Curricula Resource Guide as well as
additional educational resource materials before selecting a particular curriculum.  Each
curriculum is evaluated as STRONG, ADEQUATE or WEAK with regard to five categories:
Coverage and Quality, Organization and Structure, Format and Readability, Assessment,
and Teacher Resources.

Aquaculture is a dynamic and rapidly growing discipline with new findings and
publications generated continuously and materials surveyed by the Aquaculture
Curricula Resource Guide are not exhaustive of what is available. The intent of this
publication is to provide information in a user friendly, efficient manner to educators who
have limited aquaculture experience thereby establishing a starting point for access to
aquaculture education materials and resources.

The table, curricula profiles and appendices included in this publication can be used to
simplify the selection of aquaculture curricula for a particular education program.  As an
example, based upon the relative strengths and weaknesses reported for each curriculum
in Table 1, Summary of evaluations for the aquaculture curricula reviewed, the 2-3
curricula that are most appropriate for a specific program’s needs can be identified.

Using the “page number of profile” field in Table 1, Summary of evaluations for the
aquaculture curricula reviewed, Curricula Profiles that provide detailed information
about each curriculum can then be used to help refine decisions regarding the
applicability of a particular curriculum.

After a particular curriculum is identified, Appendix C, Information on the aquaculture
curricula evaluated in the Aquaculture Curricula Resource Guide, can be used to contact
distributors and order the curriculum.

If aquaculture topics of specific or narrow focus are being considered, or if the instructor
is interested in supplemental materials for an existing aquaculture education program,
Appendix E, Additional aquaculture education material identified but not evaluated by
the Aquaculture Curricula Resource Guide, provides a listing of helpful aquaculture
resource materials.
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Methods

It was not the intent of the Aquaculture Curricula Resource Guide to identify every
aquaculture curriculum that was available at the time of the project’s development but
rather to identify and describe curricula currently employed by educators from
elementary school through university programs.  The following identification and review
methods were employed toward the completion of the project.

Curriculum Identification:
Information about aquaculture curricula used in the classroom and its availability was
obtained through responses to a survey that was mailed to 359 extension contacts,
educators and institutions (Appendix B).  A 14% response rate was achieved.  Nineteen
of the 49 responses did not provide any information regarding aquaculture curricula or
educational materials used.  Thirteen responses identified educational materials exclusive
of texts. Thirteen responses identified texts and other educational materials.  Four
responses included samples of texts and materials.  Collectively, 25 distinct educational
materials and resources were identified and augmented by the project team.

Curriculum Review:
To determine which materials would be considered a curriculum and appropriate for
review in this project, a definition of “aquaculture curriculum” was developed:

A specific set of commercially available instructional materials that are
systematically organized, covering the breadth of aquaculture, including
background information, student learning activities and some form of
assessment.

Using this definition, 13 of the 25 materials identified by survey respondents were
characterized as curricula and reviewed using a curriculum analysis work sheet modified
from materials employed by the Chelsea, Massachusetts school district to evaluate and
select instructional materials (Appendix D).

Three copies of each curriculum were obtained. A curriculum evaluation team (Dr.
Joseph K. Buttner, Northeastern Massachusetts Aquaculture Center and Department of
Biology, Salem State College; Dr. Dale F. Leavitt, Woods Hole Oceanographic
Institution Sea Grant, Cape Cod Cooperative Extension Service and the Southeastern
Massachusetts Aquaculture Center; and Mr. Scott J. Soares, Aquaculture Program,
Massachusetts Department of Food and Agriculture) read and independently evaluated
each curriculum.  Each curriculum was evaluated numerically according to five
categories that contained multiple criteria: Coverage and Quality, Organization and
Structure, Format and Readability, Assessment, and Teacher Resources.  Each evaluator
assigned a numeric value (0-3) to 46 separate criteria reviewed for each curriculum.
Numeric values within each of the five evaluation criteria were averaged and identified as
WEAK (0.01-1.00), ADEQUATE (1.01-2.00) or STRONG (2.01-3.00).  A summary of the
evaluation assessments for the 13 aquaculture curricula evaluated by the Aquaculture
Curricula Resource Guide are reported in Table 1.
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Mean and standard deviation of the numeric scores for each of the 46 criteria examined
were determined for all curricula surveyed (Appendix E). General information about each
curriculum including title, author, source, and cost, overall evaluation of each curriculum,
and observations by evaluators, in bulleted format, are reported in Findings.

Publication:
Publication services were contracted following the procurement guidelines of the
Commonwealth of Massachusetts that recommend a bid-for-service process that included
solicitation of three competitive vendors.  To that end, bid specifications were developed
and sent to three potential vendors.  Condor Press Inc., Dorchester, MA, was selected for
contract development.  One thousand five hundred (1,500) hard copies of this publication
were generated and three hundred and fifty (350) copies were provided to the
Northeastern Regional Aquaculture Center in accordance with its publication
requirements.  The remaining copies were retained by the Massachusetts Department of
Food and Agriculture (251 Causeway St. Suite 500, Boston, MA 02114-2151) and the
New England Board of Higher Education (45 Temple Place, Boston, MA 02111) for
further distribution through the National Association of State Aquaculture Coordinators,
the National Science Foundation, the National Marine Educators Association, State
departments of education, State representatives of the Northeast region Agriculture in the
Classroom program, Sea Grant offices, and selected university and public libraries from
West Virginia to Maine.  The Guide has also been published electronically and is
available as a downloadable file through the Massachusetts Department of Food and
Agriculture Aquaculture Program web page (www.massdfa.org/markets/aquaculture) and
the New England Board of Higher Education web page (www.nebhe.org).
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NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

The following 13 pages provide a one page profile for each curriculum reviewed.  Each
Curriculum Profile includes a Title Block, Evaluation Block and a Comments Block (see
below).  The Title Block provides general information about the curriculum (author, title,
date, source, ISBN number and cost).  The Evaluation Block provides an evaluation
summary regarding the relative strength of the curriculum evaluations for each of the five
evaluation criteria (Content: Coverage and Quality, Content: Organization and Structure,
Content: Format and Readability, Assessment, and Teacher Resources).  The Comment
Block provides, in bulleted format, comments and specific details about the curriculum.

The following key describes the components of the Curriculum Profile.

AUTHOR:                                                                                               
TITLE:                                                                        DATE:                 
SOURCE:                                                                                                
ISBN:                                              COST:                                             

CRITERIA SCORE

     OVERALL              

Content: Coverage and Quality              
Content: Organization and Structure              
Content: Format and Readability              
Assessment              
Teacher Resources              

Evaluation Block
provides the overall score
and the evaluations for
each of the five
evaluation criteria
(Content: Coverage and
Quality, Content:
Organization and
Structure, Content:
Format and Readability,
Assessment, and
Teacher Resources)

Title Block provides
author, title, date, source
and cost information.

Comments Block provides
a bulleted synthesis of the
evaluators’ comments for
the curriculum

§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
§ -----------------------------------------------------------
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AUTHOR: Belusz, Lawrence C.

TITLE: Instructor Lesson Plans for Mathematical Concepts and Measurement of
Fish Performance and Water Management in Classroom Aquaculture

SOURCE: Aquatic Eco-Systems Inc. DATE: 1996

ISBN: N/A COST:           $159.00

§ An effective collection of activities for application of aquaculture to high school
mathematics.   Also excellent curriculum for college course.

§ Good compilation of laboratory activities that can stand alone, but also build on each other.

§ Activities covered are essential to aquaculture and doable in the classroom with limited
financial requirements.

§ Objectives, background information, assessment, illustrations, lists of resource
requirements and materials needed are provided.

§ Good tips peppered throughout for teachers.

§ An excellent overview of aquaculture globally, although value is somewhat diminished by
age of document.

§ Application is limited to mathematical concepts but the information is good.

§ Chemical use is covered adequately but other areas of lab safety would benefit from
expanded coverage.

§ Quality varies among the many overheads included.  Many are crowded and may be
difficult to view as overheads.  Simplification of overheads would provide greater clarity.

§ Colored visuals would liven-up the curriculum.

§ More use of metric system would increase the utility of this curriculum.

§ Best used as a reference tool vs. a classroom instruction resource.  Perhaps too much
detail for some sections and lack of sufficient detail in other sections (e.g. water quality).

§ Some minor typos (e.g. overhead #4 lesson 10, overhead #3 lesson 2).

§ Publication would benefit from pagination and reference citations.

 CRITERIA SCORE

     OVERALL STRONG

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure STRONG
Content: Format and Readability ADEQUATE
Assessment STRONG
Teacher Resources ADEQUATE
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AUTHOR:   Crochet, Greg & M. Murphy

TITLE:      Mississippi Curriculum Framework for Aquaculture DATE: 1998

SOURCE:   Mississippi Department of Education

ISBN:      N/A COST:                FREE

CRITERIA SCORE

     OVERALL STRONG

Content: Coverage and Quality STRONG
Content: Organization and Structure STRONG
Content: Format and Readability STRONG
Assessment ADEQUATE
Teacher Resources ADEQUATE

§ Goal of this curriculum is to teach about aquaculture, although useful references are made
to National/State education and science standards.

§ Good as guidance for development of an aquaculture course and for course content.

§ Excellent list and sequence of topics.  Good approach to teaching goals, what should be
taught and how.

§ Clearly aimed at instructors at the high school level.

§ Aquaculture course outline leaves content up to the discretion of the instructor.  Instructor
may need an aquaculture background and the ability to flesh out the program described by
the document with specific activity and content sources.

§ Assessment tools provided are primarily multiple choice and fill in the blanks.

§ Resource materials are good although generic and not specific to the activity.

§ Considerable redundancy in material.  Two courses are described that overlap.  Some of
the information presented in Aquaculture I could be transferred to Aquaculture II to balance
the information content.

§ More hands-on examples would be helpful.

§ Curriculum is developed consistent with the Mississippi education frameworks.
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AUTHOR: Foster, John R
TITLE: Practical Aquaculture: A High School Curriculum Based on Hands-on

Experiential Learning DATE: 1998

SOURCE: Fisheries & Aquaculture State University of New York
ISBN: N/A COST:             $25.00

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure STRONG
Content: Format and Readability ADEQUATE
Assessment ADEQUATE
Teacher Resources WEAK

§ The focus of this curriculum is narrowly tuned to growing Tilapia in a water recirculating
culture system.

§ This curriculum is one of three components of an education program aimed at the
introduction of aquaculture science and technology through hands-on experience of
growing Tilapia in a closed recirculation system.  The other two components, a tank culture
system (Aqua-Tech and Aqua-Tech II) designed by the curriculum developers and
professional technical assistance also provided by the curriculum developers, were not
evaluated by this project.

§ Optimal benefit from this curriculum results from the implementation of the complete
program (including the printed material, technical assistance and equipment from the
curriculum developers).  Schools that are in the SUNY Cobleskill service area have the
benefit of technical assistance and access to a water recirculating system designed
specifically for Tilapia culture

§ Provides good hands-on opportunities to explore scientific concepts.

§ Provides an excellent classroom reference book.

§ Curriculum provides good connection with the sciences, but little extension into other
disciplines.

§ Supplemental resources are discussed in the curriculum, but inclusion of relevant literature
cited at the end of each section would be beneficial.

§ Figures and graphics are inconsistent in quality and breadth.  Nonetheless, figures and
graphs could easily be used for overhead production.

§ Curriculum would benefit from the inclusion of fish spawning information.

§ Curriculum is not specifically aligned with the New York State or National Standards.
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AUTHOR: Hudson, C. Jordan

TITLE: Aquaculture Infusion Units DATE: 1997

SOURCE: Commonwealth of Virginia, Virginia Department of Education, Office of
Vocational and Adult Education Services

ISBN: N/A COST:              $24.00

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure ADEQUATE
Content: Format and Readability ADEQUATE
Assessment ADEQUATE
Teacher Resources ADEQUATE

§ Curriculum is aligned with tasks/competencies associated with Virginia agricultural
education and is designed as a supplement to a much broader agriculture education
program.

§ Curriculum includes many overheads.

§ Problem solving tasks provide students with opportunities for reasoning and analytical
tasks.

§ Progression of topic areas in the publication contributes to the integration of information
presented in previous sections.

§ Curriculum provides a good introduction to low intensity freshwater aquaculture
(cage/pond).  Other forms of aquaculture are covered minimally.

§ Relies upon the instructor to collect much of the material and is well suited for an instructor
that has aquaculture experience.

§ Suggestions for lab reports and teacher prepared exams, but no evaluation instruments are
presented.  Instrument type and design left up to the instructor’s discretion.

§ Can not stand alone as a comprehensive aquaculture curriculum; should be used in
combination with other aquaculture education materials.

§ Incorporation of linkages between science and non-science disciplines is encouraged, but
not specific.

§ Although very little direct science application, includes opportunities to use a variety of
science process skills and requires using a wide assortment of analytical instruments and
tools although somewhat instructor dependent.

§ Some content information is dated.



AQUACULTURE CURRICULA RESOURCE GUIDE FINDINGS :  15

NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

AUTHOR: Landau, Matthew

TITLE: Introduction to Aquaculture DATE:  1992

SOURCE: John Wiley & Sons Inc.

ISBN: 0-471-61146-8    COST:            $77.95

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure ADEQUATE
Content: Format and Readability ADEQUATE
Assessment WEAK
Teacher Resources WEAK

§ Presents strong general overview of aquaculture.

§ Good for background information and as a resource for classical aquaculture literature.

§ Good technical information for all potential aquaculture situations.

§ Visuals were good, but photograph quality could be improved.

§ Many of the references provided remain relevant, however some of the material is dated.

§ No specific encouragement for student dialogue, although the need for further investigation
is expressed in the curriculum.  Alternative practices of achieving the same end are often
referenced.

§ Assessment and teacher resources are not within the stated objectives of the curriculum
and are not included.

§ Designed as a college text to provide overview information regarding aquaculture globally.
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AUTHOR: Lee, Jasper and Michael Newman

TITLE: Aquaculture: An Introduction 2nd Edition DATE: 1997

SOURCE: Interstate Publishers Inc.

ISBN: 0-8134-3084-4 COST:            $40.00

 CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure ADEQUATE
Content: Format and Readability ADEQUATE
Assessment ADEQUATE
Teacher Resources WEAK

§ Readable and appropriate for junior high school and as introductory curriculum.

§ Information presented in this publication is broader than it is deep.

§ Curriculum uses some unconventional terms and there are some inaccuracies.

§ Increasing the quality and reference to photographs and figures to text would improve this
publication.

§ Teacher resource materials such as citations and suggestions for further reading are
absent.

§ Superficial coverage of recirculating aquaculture systems diminishes the value of the
publication.
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AUTHOR: Lee, Jasper and Associates

TITLE: Aquaculture How To Series DATE: 1999

SOURCE: National Council for Agricultural Education

ISBN: N/A COST:  FREE

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure STRONG
Content: Format and Readability STRONG
Assessment ADEQUATE
Teacher Resources ADEQUATE

§ Good exercises with coverage of mini-recirculation systems, aquariums and aquaponics.

§ Good marketing section is presented and the resource section is informative and helpful.

§ Mathematics and science applications sections are good but, may be too basic for the
target grade level (high school).

§ Laboratory activities sections would benefit from better organization and assessment tools.

§ There are some inaccuracies.

§ This publication has much more value as a supplement to a core aquaculture curriculum
(for example, 1992 National Council for Agricultural Education publication included in this
review) than as a stand-alone curriculum.
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AUTHOR: Parker, Rick

TITLE: Aquaculture Science DATE: 1995

SOURCE: Delmar Publishers

ISBN: 0-8273-6454-7 COST:             $80.00

CRITERIA SCORE

     OVERALL STRONG

Content: Coverage and Quality STRONG
Content: Organization and Structure STRONG
Content: Format and Readability STRONG
Assessment STRONG
Teacher Resources ADEQUATE

§ Nicely assembled, well written and comprehensive also includes business, education and
training components.

§ Includes information for every aspect of aquatic production from setup to harvest and
marketing. An effective teaching tool for high school aquaculture.

§ Comprehensive curriculum package including a text, instructor guide and laboratory
activities manual.

§ Chapters are nicely formatted with well-defined objectives. Good questions at the end of
each section.

§ Good coverage of crustacean and molluscan anatomy.

§ Optional teacher’s guide serves predominantly as an answer key for questions.

§ Depth and breadth of coverage varies; pond vs. raceway/tank, catfish vs. shellfish,
freshwater vs. marine.  Freshwater pond culture is covered in-depth while marine culture is
not.  Catfish culture is covered in depth while shellfish culture is not.

§ This curriculum was developed in1990 and could use updating. Information about HACCP
is lacking and information regarding oyster diseases is outdated.

§ Sequence in textbook does not align well with laboratory manual.

§ Some problems with scientific accuracy.  For example,  mollusk genus and species (pg.
40), food chain (pg. 42), ocean salinity (pg. 346).  In the laboratory manual there are errors
regarding Beer's law (pg. 6) and crawfish anatomy (pg. 32).
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AUTHOR: Rice, Michael A.

TITLE: Laboratory Manual Shellfish Aquaculture DATE:  1998

SOURCE: University of Rhode Island, Campus Copy & Design

ISBN: N/A COST:             $10.00

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure STRONG
Content: Format and Readability ADEQUATE
Assessment WEAK
Teacher Resources WEAK

§ This curriculum is an excellent laboratory manual for shellfish culture, in particular this
publication is a practical resource for shellfish larvae and juvenile rearing.

§ The manual is very hands-on and suitable for the classroom as well as practical
applications for industry members.

§ Good material available specifically for shellfish aquaculture.  This type of educational
material is not widely available.

§ The exercise requesting students to determine the economic feasibility of small-scale
shellfish culture is very applicable to commercial shellfish culture.

§ Background information is available via references and information embedded in text.

§ Activities rely upon information and lessons presented earlier in the curriculum, therefore
the sequence presented for activity completion must be maintained.

§ No clear assessment instruments are provided, although the development of laboratory
reports appears to be the means for evaluating student understanding.

§ There is variation between depth of coverage for different topic areas addressed by the
publication.

§ Accurate graphics and figures of varying quality.

§ Provision of clear instructions for using tools, equipment, and materials is variable.

§ Curriculum would benefit from an introduction regarding content and use as well as a table
of contents.

§ Not intended as an overall curriculum rather a support manual for the laboratory component
of a college level shellfish culture course.
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AUTHOR:      Swann, LaDonn , J. Brown, S. Katz, and R. Merzdorf

TITLE: Getting Started in Freshwater Aquaculture:
an interactive learning experience DATE: 1998

SOURCE:      Purdue University / Illinois-Indiana Sea Grant
ISBN:          0-931682-71-1 COST:             $60.00

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure ADEQUATE
Content: Format and Readability ADEQUATE
Assessment ADEQUATE
Teacher Resources ADEQUATE

§ Appropriate as a supplement to an aquaculture education program that includes the
development of a hypothetical aquaculture farm.

§ Edition includes workbook and interactive computer (i.e. CD ROM) component, both
components can stand alone, but work better if combined.

§ Good outreach vehicle with particular applicability to continuing education for aquaculture
industry members rather than an educational curriculum.

§ Curriculum is focused on pond aquaculture, targeting vocational-technical and/or business
start up audiences.

§ Important information is absent such as safety / insurance / building-electric codes.

§ A good compilation of useful information.
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AUTHOR: The National Council for Agricultural Education

TITLE: Aquaculture Curriculum Guide: 5 Module Set DATE: 1992

SOURCE: The National Council for Agricultural Education

ISBN: N/A COST:             $56.00

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality ADEQUATE
Content: Organization and Structure ADEQUATE
Content: Format and Readability ADEQUATE
Assessment STRONG
Teacher Resources STRONG

§ Curriculum is primarily aimed at instructors. Topics can be sequenced to meet individual
program needs and many overhead masters are provided.

§ Activities emphasize conceptual understanding rather than rote learning.   Encourages
student participation in the classroom as well as in the community.

§ Recommendations to invite speakers and visit operational farms assure real world
connection.

§ Good section on career opportunities in aquaculture and associated fields.

§ Minimal narrative for students to read and exams are provided with each module that are
directly tied to learning objectives.

§ Recommends an experimental approach that builds reasoning and analytical skills, but no
actual exercises are provided.

§ Background information is limited and many references are dated, for example, references
to Tilapia and hybrid striped bass.

§ Very limited mention of laboratory, farm, human or product safety issues.

§ Resources are repeated for all sections.  Specific references relative to each activity are not
included.

§ Reading level may be low for target audience (high school) age students.
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AUTHOR: Walker, Susan S.

TITLE: Aquaculture: Second Edition DATE: 1996

SOURCE: The Multistate Academic Vocational Curriculum Consortium, Inc.

ISBN: N/A COST:          $132.50

CRITERIA SCORE

     OVERALL STRONG

Content: Coverage and Quality STRONG
Content: Organization and Structure STRONG
Content: Format and Readability STRONG
Assessment STRONG
Teacher Resources ADEQUATE

§ Comprehensive curriculum about aquaculture with sections that can stand-alone or be used
collectively.

§ Curriculum is multi-disciplined including connections beyond the sciences.

§ Very practical, examines a variety of aquaculture equipment and tools.

§ Bullet format helps student progress through the curriculum.

§ Links terms and concepts presented in previous sections.

§ Limited in its representation of the aquaculture industry, focusing on southern US pond
culture.

§ Coverage is sometimes superficial.

§ Designed as vocational agricultural curriculum specifically to target industry and
employment requirements.
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AUTHOR: White, S. ME/NH Sea Grant

TITLE: Aquaculture in Maine: A curriculum guide for secondary school
teachers DATE: 1996

SOURCE: The Aquaculture Education Coalition, ME Dept. of Education

ISBN: N/A COST:             $25.00

CRITERIA SCORE

     OVERALL ADEQUATE

Content: Coverage and Quality STRONG
Content: Organization and Structure STRONG
Content: Format and Readability STRONG
Assessment ADEQUATE
Teacher Resources ADEQUATE

§ This publication is very readable; presents a good treatment of science and standards with
chapters can stand-alone or be used collectively.

§ Designed and developed to be specific to Maine.  Accordingly, exposure is limited to Maine
aquaculture with good information regarding the history/heritage of aquaculture in Maine.

§ Print size and typeface ensure legibility;  visuals are adequate

§ No Internet references, some references are dated, and limited additional resource material
(beyond Maine references).

§ There are some typographic errors.

§ Includes more historical content about Maine aquaculture than exercises in practical
aquaculture.
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Conclusion

As the aquaculture industry continues to grow regionally, nationally and internationally,
the need for education programs that include aquaculture will also increase.  Programs
that teach about aquaculture can prepare students for employment in the aquaculture
industry while programs that use aquaculture as a multidiscipline teaching tool can enjoy
the benefit of hands-on learning experiences that enable tangible examples of abstract
concepts.

The Aquaculture Curricula Resource Guide was developed to simplify the identification
and acquisition of aquaculture curricula, thereby, encouraging the introduction of
aquaculture into the classroom, increasing exposure to aquaculture and promoting greater
opportunities to expand public awareness about aquaculture.
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Appendix A:

Additional aquaculture education material identified, but not evaluated by the
Aquaculture Curricula Resource Guide.
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Appendix B:

Letter and survey form developed to collect information about currently used
aquaculture curricula.
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Appendix B: Letter and survey form developed to collect information about currently used aquaculture curricula.

NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

January 23, 1999

Greetings,

In effort to increase aquaculture education opportunities and to facilitate access to existing aquaculture educational
materials, the USDA Northeastern Regional Aquaculture Center is supporting a collaborative effort of the
Massachusetts Department of Food and Agriculture (MADFA) and the New England Board of Higher Education
(NEBHE) titled “Aquaculture Curricula Resource Guide Publication and Distribution”.  The development of the
Resource Guide project  builds on an ongoing, similarly collaborative, project titled the New England Aquaculture
Educators Network “AQUA” that was initiated by NEBHE during 199?.  With partial support from the National
Science Foundation, the “AQUA” project has provided equipment , ongoing technical support and  project
development assistance to aquaculture education alliances throughout the six New England states.  To that end, the
“AQUA” project has laid the ground work for the Resource Guide project.

Among the numerous objectives of the Aquaculture Curricula Resource Guide Publication and Distribution project,
the identification of existing national and international aquaculture curricula and educational materials is perhaps the
most important.  Considering that it is the primary intent of this project to produce  a curricula resource guide that is
comprehensive and user friendly, the impact of this project will be directly related to the successful identification of
educational materials have been developed for elementary, traditional secondary, secondary vocational technical and
agricultural schools.

With the above in mind and in the interest of expanding the availability and exposure of your aquaculture
educational materials or those that you may be aware of, please respond to the enclosed questionnaire by (month x,)
1999.

If you have any questions regarding the “Aquaculture Curricula Resource Guide Publication and Distribution”
project, please do not hesitate to contact either myself at the MA DFA (617-727-9800 x238) or Fenna Hanes at
NEBHE (617-357-9620 x136).  We look forward to your response and thank you in advance for your assistance on
this project.

Sincerely,

Scott J. Soares Fenna Hanes
Aquaculture Coordinator Project Director
MA DFA NEBHE
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Appendix B: Letter and survey form developed to collect information about currently used aquaculture curricula.

NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

Please mark your response in the space provided for the following questions.
Please use the accompanying matrix to describe the aquaculture curricula and/or educational
materials that you use or are familiar with.
Using the enclosed postage paid envelope, Please return your completed questionnaire to:

Scott J. Soares
Aquaculture Coordinator
Massachusetts Department of Food and Agriculture
100 Cambridge St rm 2103
Boston, MA 02202

Name: _________________________________________________________________
Address:________________________________________________________________
Phone/email/internet:______________________________________________________

As a contributor to this publication you have the option of being cited as a contact for the
aquaculture curricula and/or educational materials references that you provide.

Would you like to be listed as a contact for the references that you provide?  ____YES____NO

How often are you contacted for aquaculture educational materials
(Please check one)
____never ____<6 times annually ____monthly ____weekly ____daily

What education levels contact you for aquaculture educational materials?
(Please check all that apply)
____grades K-8 ____grades 9-12 ____grades12+ ____general public
____others (please describe)
______________________________________________________________________________
Of the education levels that contact you, who contacts you the most?
(Please check all that apply)
____grades K-8 ____grades 9-12 ____grades12+ ____general public

What type of educational materials are requested?
(check all that apply)
____fact sheets ____individual lesson plans ____audio/visual aids ____full curricula
____other (please describe)
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Appendix C:

 Information on the aquaculture curricula evaluated in the
Aquaculture Curricula Resource Guide.
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Appendix D: Work sheet used for curriculum analysis.

NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

Aquaculture Curriculum Resource Guide Publication and Distribution Project
Curriculum Analysis Worksheet

Title                                                                                                                                   
Author                                                                                                                                   
Publisher                                                                                                                                   
Copyright                                                                                                                                   
Evaluator                                                                                                                                   

Please score your review using the following rating schedule:
3 - provides outstanding coverage of the item
2 - provides acceptable/average coverage of the item
1 - provides minimum coverage of the item
0     - does not address the item or item is not applicable

I.  Content: Coverage and Quality
             A.  Reflects the Content Standards of the National Science Education Standards or equivalent

state documents
             B.  Presents scope and sequence in a logical manner.
             C.  Contains a volume of content that is not excessive for its stated purpose.
              D.  Achieves a balance between depth and breadth of coverage.
              E.  Is scientifically accurate.
              F.  Represents science as dynamic, testable and verifiable.
              G.  Makes interdisciplinary connections.
              H.  Applies science and technology to everyday, real-world issues and decisions.
              I.  Connects topics to relevant social issues and career opportunities.
              J.  Is unbiased in terms of culture, gender, or race.
              K.  Is scientifically current.

II.  Content: Organization and Structure
               A.  Emphasizes active student learning.
               B.  Uses concrete examples to introduce abstract concepts.
               C.  Builds upon student's prior knowledge.
               D.  Emphasizes conceptual understanding rather than rote learning.
              E.  Provides experiences that build reasoning and analytical skills.
              F.  Contains open-ended problem-solving investigations.
              G.  Includes opportunities to use a variety of science process skills.
              H.  Requires using a wide assortment of analytical instruments and tools.
              I.  Includes a variety of individual, group, and class activities.
              J.  Encourages dialogue, collaboration and reflection.
              K.  Incorporates linkages between science and non science disciplines.
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Appendix D: Work sheet used for curriculum analysis.
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Ill.  Content: Format and Readability
              A.  Reading level is appropriate for intended student population.
               B.  Interesting, flowing narrative that can stimulate and maintain student interest.
              C.  Print size and typeface ensure legibility.
              D.  Material is well organized
              E.  Identifies the learning objectives for each section.
              F.  Contains clear and concise headings that direct learner to the major concepts.
              G.  Uses accurate high quality illustrations that enhance student understanding.
              H.  Identifies safety precautions.
              I.   Provides clear instructions for using tools, equipment, and materials.
              J.  Includes learning and study tips.
              K.  Gives ideas for supplemental learning opportunities and lists resources.
              L.  Reflects the diversity of society through activities, language, and illustrations.

IV.  Assessment
              A.  Connects evaluation instrument to learning objectives.
              B.  Emphasizes problem solving and real-world applications.
              C.  Embeds assessment throughout the instructional program.
              D.  Includes a variety of assessment strategies.
              E.  Assesses development of processing skills.

V.  Teacher Resources
              A.  Provides background information about content.
              B.  Suggests lesson sequences and instructional strategies.
              C.  Offers ideas for adapting materials to different audiences.
              D.  Includes suggestions for using appropriate instructional technology.
              E.  Identifies health and safety concerns.
              F.  Contains a master material and equipment list.
              G.  Includes instructional aids (e.g. transparencies, slides. CD ROM, web pages, etc)

VI.  Comments



AQUACULTURE CURRICULA RESOURCE GUIDE APPENDIX E:  49

NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

Appendix E:

Individual assessment for each aquaculture curriculum evaluated.
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Appendix E. Individual assessment for each aquaculture curriculum evaluated.

NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

I.  Content: Coverage and Quality Average STDEV Average STDEV Average STDEV

A.
Reflects the Content Standards of the National Science Education Standards or equivalent 
state documents 0.0 0.0 2.8 0.3 0.0 0.0

B. Presents scope and sequence in a logical manner 2.0 0.5 2.7 0.3 2.2 0.3

C. Contains a volume of content that is not excessive for its stated purpose 2.8 0.3 2.2 0.3 2.7 0.3

D. Achieves a balance between depth and breadth of coverage 2.3 0.3 1.0 0.5 2.5 0.5

E. Is scientifically accurate 2.3 0.3 0.0 0.0 2.7 0.3

F. Represents science as dynamic, testable and verifiable 3.0 0.0 1.8 0.8 1.8 0.3

G. Makes interdisciplinary connections 1.8 0.3 2.2 0.3 1.8 0.3

H. Applies science and technology to everyday, real-world issues and decisions 2.8 0.3 2.5 0.5 2.2 0.3

I. Connects topics to relevant social issues and career opportunities 1.0 0.0 2.8 0.3 0.5 0.5

J. Is unbiased in terms of culture, gender, or race 0.3 0.6 0.0 0.0 2.0 0.0

K. Is scientifically current 2.3 0.6 0.0 0.0 1.8 0.3

Section I Mean and STDEV 1.9 0.1 1.6 0.2 1.8 0.2

II.  Content: Organization and Structure

A. Emphasizes active student learning 3.0 0.0 2.7 0.6 2.2 0.3

B. Uses concrete examples to introduce abstract concepts 2.8 0.3 0.0 0.0 2.3 0.3

C. Builds upon student's prior knowledge 2.7 0.3 2.8 0.3 2.2 0.3

D. Emphasizes conceptual understanding rather than rote learning 3.0 0.0 2.3 0.3 2.2 0.3

E. Provides experiences that build reasoning and analytical skills 3.0 0.0 2.2 0.3 2.3 0.3

F. Contains open-ended problem-solving investigations 3.0 0.0 2.2 0.3 2.3 0.3

G. Includes opportunities to use a variety of science process skills 2.7 0.3 2.3 0.3 2.2 0.3

H. Requires using a wide assortment of analytical instruments and tools 2.7 0.3 2.8 0.3 1.8 0.3

I. Includes a variety of individual, group, and class activities 3.0 0.0 3.0 0.0 2.3 0.3

J. Encourages dialogue, collaboration and reflection 2.8 0.3 2.5 0.5 2.3 0.3

K. Incorporates linkages between science and non science disciplines 1.5 0.0 2.2 0.3 1.3 0.3

Section II Mean and STDEV 2.7 0.5 2.3 0.8 0.4 0.0

III.  Content: Format and Readability

A. Reading level is appropriate for intended student population 2.3 0.3 0.0 0.0 2.3 0.3

B. Interesting, flowing narrative that can stimulate and maintain student interest 2.0 0.0 0.0 0.0 2.0 0.0

C. Print size and typeface ensure legibility 2.7 0.3 2.2 0.3 2.0 0.0

D. Material is well organized 2.3 0.3 2.8 0.3 2.3 0.3

E. Identifies the learning objectives for each section 3.0 0.0 3.0 0.0 1.7 0.3

F. Contains clear and concise headings that direct learner to the major concepts 2.8 0.3 2.3 0.3 2.2 0.3

G. Uses accurate high quality illustrations that enhance student understanding 0.7 0.6 0.0 0.0 1.0 0.5

H. Identifies safety precautions 1.0 0.5 2.8 0.3 1.2 0.3

I. Provides clear instructions for using tools, equipment, and materials 1.7 0.6 0.0 0.0 0.8 0.3

J. Includes learning and study tips 1.7 0.3 0.0 0.0 1.3 0.3

K. Gives ideas for supplemental learning opportunities and lists resources 0.7 0.6 2.0 0.5 2.2 0.6

L. Reflects the diversity of society through activities, language, and illustrations 0.0 0.0 0.0 0.0 0.2 0.3

Section III Mean and STDEV 1.7 0.1 1.3 0.1 0.7 0.1

IV.  Assessment

A. Connects evaluation instrument to learning objectives 3.0 0.0 3.0 0.0 1.7 0.6

B. Emphasizes problem solving and real-world applications 3.0 0.0 2.5 0.5 2.8 0.3

C. Embeds assessment throughout the instructional program 3.0 0.0 2.7 0.3 1.5 0.5

D. Includes a variety of assessment strategies 2.7 0.3 0.8 0.3 0.8 0.8

E. Assesses development of processing skills 2.5 0.5 1.0 0.0 1.2 0.3

Section IV Mean and STDEV 2.8 0.1 2.0 0.1 0.8 0.3

V.  Teacher Resources

A. Provides background information about content 2.3 0.3 0.3 0.6 2.3 0.3

B. Suggests lesson sequences and instructional strategies 2.2 0.3 2.8 0.3 1.2 0.3

C. Offers ideas for adapting materials to different audiences 0.7 0.6 1.3 0.6 0.2 0.3

D. Includes suggestions for using appropriate instructional technology 2.5 0.0 0.8 0.3 0.5 0.5

E. Identifies health and safety concerns 1.3 0.3 2.7 0.3 1.0 0.5

F. Contains a master material and equipment list 3.0 0.0 3.0 0.0 0.2 0.3

G. Includes instructional aids (e.g. transparencies, slides. CD ROM, web pages, etc) 2.0 0.5 0.0 0.0 0.3 0.3

Section V Mean and STDEV 2.0 0.1 1.6 0.1 0.8 0.2

Foster, John R.Crochet, Greg and M. MurphyAuthor Belusz, Lawrence C.
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Appendix E. Individual assessment for each aquaculture curriculum evaluated.
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I.  Content: Coverage and Quality Average STDEV Average STDEV Average STDEV

A.
Reflects the Content Standards of the National Science Education Standards or equivalent 
state documents 0.3 0.6 0.8 1.4 0.3 0.6

B. Presents scope and sequence in a logical manner 2.2 0.3 2.3 0.6 1.8 0.3

C. Contains a volume of content that is not excessive for its stated purpose 2.2 0.3 2.7 0.6 2.0 0.0

D. Achieves a balance between depth and breadth of coverage 1.7 0.3 2.5 0.5 1.5 0.5

E. Is scientifically accurate 1.7 0.3 1.8 1.6 0.8 0.8

F. Represents science as dynamic, testable and verifiable 1.0 0.0 1.7 0.6 1.3 0.3

G. Makes interdisciplinary connections 2.3 0.3 2.5 0.5 2.0 0.0

H. Applies science and technology to everyday, real-world issues and decisions 2.3 0.6 1.5 1.3 1.7 0.6

I. Connects topics to relevant social issues and career opportunities 1.3 0.3 1.2 1.0 2.2 0.3

J. Is unbiased in terms of culture, gender, or race 2.0 0.0 1.5 1.3 1.8 0.3

K. Is scientifically current 1.5 0.5 2.2 0.3 1.3 0.3

Section I Mean and STDEV 1.7 0.2 1.9 0.3 1.5 0.2

II.  Content: Organization and Structure

A. Emphasizes active student learning 1.7 0.3 1.2 0.3 2.0 0.5

B. Uses concrete examples to introduce abstract concepts 1.7 0.3 2.2 0.3 1.7 0.6

C. Builds upon student's prior knowledge 2.3 0.3 1.7 0.3 2.0 0.5

D. Emphasizes conceptual understanding rather than rote learning 1.8 0.3 1.8 0.3 1.7 0.6

E. Provides experiences that build reasoning and analytical skills 2.2 0.3 1.3 0.6 1.8 0.8

F. Contains open-ended problem-solving investigations 2.0 0.5 0.8 0.8 2.3 1.2

G. Includes opportunities to use a variety of science process skills 1.8 0.3 1.2 0.3 1.3 0.6

H. Requires using a wide assortment of analytical instruments and tools 1.3 0.3 0.7 0.6 1.2 0.3

I. Includes a variety of individual, group, and class activities 1.8 0.3 0.3 0.6 1.5 0.9

J. Encourages dialogue, collaboration and reflection 2.3 0.3 0.7 1.2 1.8 0.8

K. Incorporates linkages between science and non science disciplines 1.8 0.3 1.7 0.3 1.7 0.6

Section II Mean and STDEV 1.9 0.4 1.2 0.7 1.7 0.7

III.  Content: Format and Readability

A. Reading level is appropriate for intended student population 2.5 0.5 2.7 0.3 0.5 0.9

B. Interesting, flowing narrative that can stimulate and maintain student interest 1.7 0.6 2.0 0.0 1.7 0.8

C. Print size and typeface ensure legibility 2.8 0.3 2.8 0.3 2.7 0.6

D. Material is well organized 2.7 0.3 2.8 0.3 2.2 0.3

E. Identifies the learning objectives for each section 3.0 0.0 0.0 0.0 2.7 0.6

F. Contains clear and concise headings that direct learner to the major concepts 2.8 0.3 2.0 0.0 2.7 0.6

G. Uses accurate high quality illustrations that enhance student understanding 2.2 0.3 2.3 0.3 0.8 0.8

H. Identifies safety precautions 0.3 0.6 0.3 0.6 1.0 0.9

I. Provides clear instructions for using tools, equipment, and materials 0.8 0.3 0.0 0.0 1.3 1.2

J. Includes learning and study tips 1.3 0.3 0.0 0.0 1.8 1.0

K. Gives ideas for supplemental learning opportunities and lists resources 2.2 0.6 2.8 0.3 1.8 0.8

L. Reflects the diversity of society through activities, language, and illustrations 0.0 0.0 1.2 0.3 1.7 0.6

Section III Mean and STDEV 1.9 0.2 1.6 0.1 1.7 0.3

IV.  Assessment

A. Connects evaluation instrument to learning objectives 1.7 0.8 0.0 0.0 2.2 1.0

B. Emphasizes problem solving and real-world applications 2.5 0.5 1.2 0.3 1.8 0.8

C. Embeds assessment throughout the instructional program 1.7 0.3 0.0 0.0 1.8 1.0

D. Includes a variety of assessment strategies 2.2 0.3 0.0 0.0 1.7 0.6

E. Assesses development of processing skills 0.3 0.6 0.0 0.0 1.0 1.0

Section IV Mean and STDEV 1.7 0.4 0.2 0.1 1.7 0.7

V.  Teacher Resources

A. Provides background information about content 1.7 0.3 2.7 0.3 1.3 0.6

B. Suggests lesson sequences and instructional strategies 1.8 0.3 1.2 0.3 0.7 0.6

C. Offers ideas for adapting materials to different audiences 0.0 0.0 0.3 0.6 0.7 0.6

D. Includes suggestions for using appropriate instructional technology 1.5 0.5 0.3 0.6 0.7 0.6

E. Identifies health and safety concerns 0.7 0.6 0.0 0.0 1.0 1.0

F. Contains a master material and equipment list 0.0 0.0 0.0 0.0 0.3 0.6

G. Includes instructional aids (e.g. transparencies, slides. CD ROM, web pages, etc) 2.8 0.3 0.0 0.0 0.3 0.6

Section V Mean and STDEV 1.2 0.1 0.6 0.2 0.7 0.4

Author Hudson, C. Jordan
Lee, Jasper  and M. 
Newman

Landau, Mathew
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Appendix E. Individual assessment for each aquaculture curriculum evaluated.
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I.  Content: Coverage and Quality Average STDEV Average STDEV Average STDEV

A.
Reflects the Content Standards of the National Science Education Standards or equivalent 
state documents 1.7 0.3 0.0 0.0 0.0 0.0

B. Presents scope and sequence in a logical manner 1.3 0.3 2.0 0.5 1.5 0.5

C. Contains a volume of content that is not excessive for its stated purpose 2.0 0.0 3.0 0.0 2.5 0.5

D. Achieves a balance between depth and breadth of coverage 1.7 0.3 2.7 0.3 1.8 0.8

E. Is scientifically accurate 1.5 0.5 2.2 1.0 2.7 0.6

F. Represents science as dynamic, testable and verifiable 2.2 0.3 2.2 0.3 2.5 0.5

G. Makes interdisciplinary connections 2.2 0.3 2.3 0.3 1.3 0.3

H. Applies science and technology to everyday, real-world issues and decisions 2.7 0.3 2.7 0.6 2.3 0.3

I. Connects topics to relevant social issues and career opportunities 2.0 0.0 2.8 0.3 0.0 0.0

J. Is unbiased in terms of culture, gender, or race 1.8 0.3 2.3 0.3 2.0 0.0

K. Is scientifically current 2.0 0.0 1.5 0.7 2.8 0.3

Section I Mean and STDEV 1.9 0.1 2.2 0.2 1.8 0.2

II.  Content: Organization and Structure

A. Emphasizes active student learning 2.7 0.3 2.8 0.3 2.7 0.6

B. Uses concrete examples to introduce abstract concepts 2.3 0.3 2.7 0.3 2.8 0.3

C. Builds upon student's prior knowledge 2.3 0.3 2.2 0.3 2.5 0.5

D. Emphasizes conceptual understanding rather than rote learning 2.3 0.3 2.2 0.3 3.0 0.0

E. Provides experiences that build reasoning and analytical skills 2.5 0.0 2.8 0.3 2.5 0.5

F. Contains open-ended problem-solving investigations 2.2 0.3 2.7 0.3 2.5 0.5

G. Includes opportunities to use a variety of science process skills 2.5 0.0 2.2 0.3 2.8 0.3

H. Requires using a wide assortment of analytical instruments and tools 3.0 0.0 2.3 0.3 3.0 0.0

I. Includes a variety of individual, group, and class activities 3.0 0.0 2.3 0.3 2.7 0.3

J. Encourages dialogue, collaboration and reflection 2.5 0.5 2.5 0.0 2.5 0.5

K. Incorporates linkages between science and non science disciplines 2.0 0.0 2.8 0.3 1.2 0.6

Section II Mean and STDEV 2.5 0.4 2.5 0.4 2.6 0.3

III.  Content: Format and Readability

A. Reading level is appropriate for intended student population 2.2 0.3 3.0 0.0 2.3 0.3

B. Interesting, flowing narrative that can stimulate and maintain student interest 2.0 0.0 2.3 0.6 1.7 0.6

C. Print size and typeface ensure legibility 2.3 0.6 3.0 0.0 2.0 0.0

D. Material is well organized 1.7 0.3 2.3 0.3 1.7 0.6

E. Identifies the learning objectives for each section 2.8 0.3 2.7 0.6 2.3 0.6

F. Contains clear and concise headings that direct learner to the major concepts 2.5 0.5 3.0 0.0 1.7 0.6

G. Uses accurate high quality illustrations that enhance student understanding 2.0 0.0 2.0 0.5 1.2 0.3

H. Identifies safety precautions 3.0 0.0 1.3 0.3 0.7 0.6

I. Provides clear instructions for using tools, equipment, and materials 1.8 0.3 1.5 0.5 2.0 0.0

J. Includes learning and study tips 2.2 0.3 2.5 0.5 0.7 0.3

K. Gives ideas for supplemental learning opportunities and lists resources 3.0 0.0 3.0 0.0 2.8 0.3

L. Reflects the diversity of society through activities, language, and illustrations 0.7 0.6 1.8 0.3 0.0 0.0

Section III Mean and STDEV 2.2 0.2 2.4 0.1 1.6 0.3

IV.  Assessment

A. Connects evaluation instrument to learning objectives 1.2 0.3 2.7 0.3 0.3 0.6

B. Emphasizes problem solving and real-world applications 2.3 0.3 2.8 0.3 2.7 0.6

C. Embeds assessment throughout the instructional program 1.5 0.5 2.2 0.3 1.3 0.3

D. Includes a variety of assessment strategies 0.7 0.6 2.2 0.3 0.0 0.0

E. Assesses development of processing skills 1.2 0.3 2.2 0.3 0.0 0.0

Section IV Mean and STDEV 1.4 0.3 2.4 0.1 0.9 0.3

V.  Teacher Resources

A. Provides background information about content 1.3 0.3 2.0 0.5 2.0 0.0

B. Suggests lesson sequences and instructional strategies 1.3 0.3 2.3 0.3 0.0 0.0

C. Offers ideas for adapting materials to different audiences 1.2 0.3 0.7 0.8 0.0 0.0

D. Includes suggestions for using appropriate instructional technology 1.8 0.3 1.8 0.3 0.0 0.0

E. Identifies health and safety concerns 2.3 0.3 1.3 0.6 1.2 0.3

F. Contains a master material and equipment list 2.5 0.0 2.0 0.0 3.0 0.0

G. Includes instructional aids (e.g. transparencies, slides. CD ROM, web pages, etc) 1.3 0.3 1.0 0.0 0.0 0.0

Section V Mean and STDEV 1.7 0.2 1.6 0.3 0.9 0.0

Author
Lee, Jasper and Associates 

Ed.
Parker, Rick Rice, Michael A.
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Appendix E. Individual assessment for each aquaculture curriculum evaluated.
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I.  Content: Coverage and Quality Average STDEV Average STDEV Average STDEV

A.
Reflects the Content Standards of the National Science Education Standards or equivalent 
state documents 0.0 0.0 0.0 0.0 0.0 0.0

B. Presents scope and sequence in a logical manner 2.0 0.0 2.3 0.3 2.5 0.5

C. Contains a volume of content that is not excessive for its stated purpose 2.0 0.0 2.0 0.5 2.0 0.0

D. Achieves a balance between depth and breadth of coverage 2.0 0.0 1.7 0.3 2.3 0.6

E. Is scientifically accurate 2.5 0.5 1.5 0.5 2.0 0.0

F. Represents science as dynamic, testable and verifiable 1.0 1.0 1.8 0.3 1.8 0.3

G. Makes interdisciplinary connections 1.7 0.6 2.2 0.3 2.7 0.3

H. Applies science and technology to everyday, real-world issues and decisions 1.7 0.6 2.7 0.3 2.7 0.3

I. Connects topics to relevant social issues and career opportunities 2.0 0.5 2.3 0.6 2.8 0.3

J. Is unbiased in terms of culture, gender, or race 0.7 0.6 2.0 0.0 2.0 0.0

K. Is scientifically current 2.8 0.3 1.3 0.3 1.7 0.3

Section I Mean and STDEV 1.7 0.2 1.8 0.2 2.0 0.1

II.  Content: Organization and Structure

A. Emphasizes active student learning 0.0 0.0 2.0 0.0 3.0 0.0

B. Uses concrete examples to introduce abstract concepts 2.2 0.3 1.8 0.3 2.8 0.3

C. Builds upon student's prior knowledge 2.2 0.3 2.0 0.0 2.3 0.6

D. Emphasizes conceptual understanding rather than rote learning 2.5 0.5 2.2 0.3 2.2 0.3

E. Provides experiences that build reasoning and analytical skills 1.7 0.8 2.0 0.0 2.8 0.3

F. Contains open-ended problem-solving investigations 2.3 0.6 1.5 0.5 2.3 0.3

G. Includes opportunities to use a variety of science process skills 1.7 0.8 1.7 0.3 2.3 0.3

H. Requires using a wide assortment of analytical instruments and tools 2.3 0.6 1.7 0.6 2.8 0.3

I. Includes a variety of individual, group, and class activities 0.8 0.8 2.2 0.3 3.0 0.0

J. Encourages dialogue, collaboration and reflection 1.7 0.8 2.3 0.3 3.0 0.0

K. Incorporates linkages between science and non science disciplines 2.3 0.6 2.3 0.3 2.8 0.3

Section II Mean and STDEV 1.8 0.9 2.0 0.2 2.7 0.1

III.  Content: Format and Readability

A. Reading level is appropriate for intended student population 2.3 0.6 1.5 0.5 2.5 0.5

B. Interesting, flowing narrative that can stimulate and maintain student interest 2.2 0.3 0.7 0.6 2.2 0.3

C. Print size and typeface ensure legibility 2.3 0.6 2.3 0.3 2.3 0.3

D. Material is well organized 2.3 0.6 2.3 0.3 2.8 0.3

E. Identifies the learning objectives for each section 1.7 0.6 3.0 0.0 3.0 0.0

F. Contains clear and concise headings that direct learner to the major concepts 2.3 0.6 2.7 0.6 2.8 0.3

G. Uses accurate high quality illustrations that enhance student understanding 2.7 0.6 1.3 0.3 2.7 0.3

H. Identifies safety precautions 0.7 0.6 1.3 0.6 0.8 0.8

I. Provides clear instructions for using tools, equipment, and materials 0.8 0.8 0.7 0.6 1.3 0.3

J. Includes learning and study tips 0.8 0.8 1.5 0.5 1.7 0.6

K. Gives ideas for supplemental learning opportunities and lists resources 3.0 0.0 2.0 0.5 2.7 0.3

L. Reflects the diversity of society through activities, language, and illustrations 0.3 0.6 0.7 0.6 0.7 0.6

Section III Mean and STDEV 1.8 0.2 1.7 0.3 2.1 0.1

IV.  Assessment

A. Connects evaluation instrument to learning objectives 1.7 0.6 2.8 0.3 3.0 0.0

B. Emphasizes problem solving and real-world applications 2.3 0.6 2.5 0.5 2.8 0.3

C. Embeds assessment throughout the instructional program 1.5 0.5 2.3 0.3 3.0 0.0

D. Includes a variety of assessment strategies 1.2 0.3 2.0 0.5 2.7 0.3

E. Assesses development of processing skills 0.3 0.6 1.5 0.5 2.7 0.3

Section IV Mean and STDEV 1.4 0.0 2.2 0.4 2.8 0.1

V.  Teacher Resources

A. Provides background information about content 1.2 0.3 2.2 0.3 1.3 0.3

B. Suggests lesson sequences and instructional strategies 0.3 0.6 3.0 0.0 2.7 0.6

C. Offers ideas for adapting materials to different audiences 0.3 0.6 1.8 0.8 1.2 0.3

D. Includes suggestions for using appropriate instructional technology 1.7 0.6 2.2 0.3 1.8 0.3

E. Identifies health and safety concerns 0.8 0.8 1.2 0.8 1.0 0.5

F. Contains a master material and equipment list 0.3 0.6 2.3 0.6 3.0 0.0

G. Includes instructional aids (e.g. transparencies, slides. CD ROM, web pages, etc) 3.0 0.0 3.0 0.0 1.8 0.3

Section V Mean and STDEV 1.1 0.2 2.2 0.2 1.8 0.1
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Appendix E. Individual assessment for each aquaculture curriculum evaluated.

NRAC PUBLICATION NO.  01-001 AQUACULTURE CURRICULA RESOURCE GUIDE

I.  Content: Coverage and Quality Average STDEV

A.
Reflects the Content Standards of the National Science Education Standards or equivalent 
state documents 2.7 0.6

B. Presents scope and sequence in a logical manner 2.0 0.0

C. Contains a volume of content that is not excessive for its stated purpose 2.0 0.0

D. Achieves a balance between depth and breadth of coverage 2.3 0.6

E. Is scientifically accurate 2.5 0.5

F. Represents science as dynamic, testable and verifiable 2.0 0.0

G. Makes interdisciplinary connections 2.0 1.0

H. Applies science and technology to everyday, real-world issues and decisions 2.3 0.6

I. Connects topics to relevant social issues and career opportunities 2.3 0.6

J. Is unbiased in terms of culture, gender, or race 2.5 0.7

K. Is scientifically current 1.7 0.6

Section I Mean and STDEV 2.2 0.1

II.  Content: Organization and Structure

A. Emphasizes active student learning 2.7 0.6

B. Uses concrete examples to introduce abstract concepts 3.0 0.0

C. Builds upon student's prior knowledge 1.7 0.6

D. Emphasizes conceptual understanding rather than rote learning 2.5 0.5

E. Provides experiences that build reasoning and analytical skills 2.7 0.6

F. Contains open-ended problem-solving investigations 2.7 0.6

G. Includes opportunities to use a variety of science process skills 2.7 0.6

H. Requires using a wide assortment of analytical instruments and tools 2.3 0.6

I. Includes a variety of individual, group, and class activities 2.7 0.6

J. Encourages dialogue, collaboration and reflection 2.7 0.6

K. Incorporates linkages between science and non science disciplines 1.7 0.6

Section II Mean and STDEV 2.5 0.6

III.  Content: Format and Readability

A. Reading level is appropriate for intended student population 2.3 0.6

B. Interesting, flowing narrative that can stimulate and maintain student interest 2.2 0.3

C. Print size and typeface ensure legibility 2.0 0.0

D. Material is well organized 2.7 0.6

E. Identifies the learning objectives for each section 3.0 0.0

F. Contains clear and concise headings that direct learner to the major concepts 3.0 0.0

G. Uses accurate high quality illustrations that enhance student understanding 1.8 0.3

H. Identifies safety precautions 1.0 0.0

I. Provides clear instructions for using tools, equipment, and materials 1.2 0.3

J. Includes learning and study tips 1.7 0.6

K. Gives ideas for supplemental learning opportunities and lists resources 2.2 0.8

L. Reflects the diversity of society through activities, language, and illustrations 1.0 1.4

Section III Mean and STDEV 2.0 0.1

IV.  Assessment

A. Connects evaluation instrument to learning objectives 1.3 0.3

B. Emphasizes problem solving and real-world applications 2.3 0.6

C. Embeds assessment throughout the instructional program 1.5 0.5

D. Includes a variety of assessment strategies 1.3 0.6

E. Assesses development of processing skills 1.3 0.6

Section IV Mean and STDEV 1.6 0.5

V.  Teacher Resources

A. Provides background information about content 2.3 1.2

B. Suggests lesson sequences and instructional strategies 2.0 0.0

C. Offers ideas for adapting materials to different audiences 1.5 0.9

D. Includes suggestions for using appropriate instructional technology 1.5 0.5

E. Identifies health and safety concerns 1.2 0.3

F. Contains a master material and equipment list 1.3 0.6

G. Includes instructional aids (e.g. transparencies, slides. CD ROM, web pages, etc) 1.7 0.6

Section V Mean and STDEV 1.6 0.1

Author White, S. ME/NH Sea Grant



Notes:

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________



Notes:

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________



Notes:

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________



Notes:

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________



Notes:

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________



Notes:

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________






